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Spezielle Logarithmen

e Der natiirliche Logarithmus ist von besonderer Bedeutung
in den Anwendungen: Basiszahl ist die Eulersche Zahl e:

log, x =Inx

gelesen: natiirlicher Logarithmus von x

e Der Logarithmus fiir die Basiszahl a = 10, Zehnerlogarithmus,
auch Briggscher oder Dekadischer Logarithmus genannt

log,, x =lgx

gelesen: Zehnerlogarithmus von x

e Der Logarithmus fiir die Basiszahl a = 2, Zweierlogarithmus,
auch Binirlogarithmus genannt

log, x =Ilbx

gelesen: Zweierlogarithmus von x
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Aufgaben
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Logarithmen: Aufgaben 1, 2

Aufgabe 1:

Verwandle folgende Potenzgleichungen in Logarithmengleichungen:

a) 2°=32, 27=128 2‘3%
b) 3° =27, 34 =31, 3‘2=é
c) 4V =1, 4° = 64, 2= L

16
Aufgabe 2:

Verwandle folgende Logarithmengleichungen in Potenzgleichungen:

log,9=2, log,49=2, log,6=1, logs1=0, log,2= %
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Logarithmen: Losung 1

a) 2°=32, log,32=35, 27 =128,
2_3—%, logzé:—&

b) 3° =27, log,27=3, 34 =381,
3_2—5, log3é——2,

c) 4°=1, log,1=0, 4° = 64,
4_2:11_6’ log411—6——2,

2-2

log, 128 =7,
log, 81 = 4,
log, 64 = 3,
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Logarithmen: Losung 2

log,9=2,  3°=9

log, 49 =2, 7° =49

log6=1, 6 =6
logg1 =0,  8°=1
i L
2
log, 2=, 4 —4=2
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Logarithmen: Aufgaben 3, 4

Aufgabe 3:

Berechnen Sie die gegebenen Ausdriicke ohne Taschenrechner:

a) log,32, log, 64, 10g211—6, logzﬁ, log, 274 log, 1

1 | _ 3
b) log,4, log, 16, log, o’ log, 64, log, IR log, 8

3, 2
c) log, 36, log, 125, log . 1_16 log, 1, log., %) log, %)
1 1

— — .01 .0001 .
d) [g 100, [g 100000, lg 0’ lg 1000 " [g 0.01, /g 0.000
Aufgabe 4:
Berechnen Sie x:
log 25 =2, log 27 =3, logx% =—2, logx% =—1.
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Logarithmen: Losung 3

a) log,32 =5, log, 64 = 6, logzﬁ = —4,
1 4 B
logzﬁ =1, log,2 " =—4, log,1 =0,
1
b) log,4=1, log, 16 = 2, log4a:—3,
1 3
logg 64 = 2, loggg =—1, loge8 ~ =-3,
1
c) log 36 =2, log, 125 = 3, log16E=—l,
1) 1)
log,1=0, log,, 7) = —3, log, 4_9) — —4,
d) Ig100 =2,  Ig 100000 = 5, lg% _ 1.

1

= Io0.01 =—2 I 0.0001 = —4
lg 1000 3, g : g
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Logarithmen: Losung 4

3-3

log 25=12,

log 27 =3,
1

10gx§ = -2,
1

1ng§ =—1,

x =35,
x =3,
ol x=9
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Logarithmen: Aufgaben

Berechnen Sie:

Aufgabe 5:
a) log, 32 + lo 1 log, 64 + lo l lg 10000 — 1 1 + lg l
125) 15} 3’ g4 ¥} 16 g g 100 €10’
1 1
b) log, 16 +1g 1000 logs 25 + log, 5’ logs 1 +log; 1 —logg 1,
1 1 1)’ [ 1
c) log, 1 logs 5’ log, 1 + |log, 5/ log, 49 + 2 log, <

Aufgabe 6: logg 16, 10g32 64, logg 27, loglﬁ 64.

Aufgabe 7:
1 1\% 1\ 2 1 1
IOgS (3_4>5 logﬁ (E) ) 10g7 (?) ’ 10g7 @5 lg ma 1'Dg 0.1 100.

Aufgabe 8: lﬂgﬁ 2, 10gﬁ 7, kﬁg\/ﬁ 16, IDg\/E 9, 10g\/§ (7\/?)
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Logarithmen: Losung 5

1 1
a) ]Dg232+log2—=5—3=2, log464+log4ﬁ=3—2= ;
1 1
1010000—10—+lg——4—(—2)—1=5
100 10
1 1
b) 8 7000 =4-3=1, 10g525+log19—2—2=0,
logg 1 +log; 1 —loggl =0+0-0=0,
l 1
c) 10g4z—log5§=—l—(—l)=0

A% 1}#
(log4 Z) +(10g9 5) = (=1 =1 = 2,

1
103?49"'2]0%66:2"'2'(—1):0
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Logarithmen: Losungen 6, 7

Losung 6:

10g8 16 = %, 10g32 64 = g, 1Dgg 27 = %, 10g16 64 =

Losung 7:
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Logarithmen: Losung 8

log 52 = log, 5 (V2)* = log. /7 7 =2,
4
log, ;516 = log, 15 (2%) = logf ((\/_)2) = log, 55 (V2)® =8,

log. 39 = logvr ( )
log. /7 (TVT) = ( ) = log, s ((\[7)3) = 3,
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Erste Rechenregel

log, (x-y) = log, x + log, y

Der Logarithmus eines Produkts ist gleich der Summe der Logarithmen
der beiden Faktoren

b, x,y>0
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Zweite Rechenregel

&4

= log, x — log, v
y b b

log,

Der Logarithmus eines Quotienten ist gleich der Differenz der Loga-
rithmen von Zihler und Nenner

b, x, y>0
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Dritte: Rechenregel

log, (x") = n log, x

Der Logarithmus einer Potenz ist gleich dem Produkt aus dem Expo-
nenten und dem Logarithmus der Basis.

b, x>0
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Rechenregeln fiir Logarithmen
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Logarithmen: Aufgabe 9

Aufgabe 9: Berechnen Sie die gegebenen Ausdriicke:

a) log,,4 + log,,3, log,,2 + log,,7, log,;3 + log,, 11,
b) Ig2 + [g 5000, log, 75 — log. 3, [g 300 — Ig 3,

c)log@4—10g@2\/§, log@6—log@2\/§.
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Logarithmen: Losung 9

a) log,,4 +log,,3 = 10g12(4-3) =log,, 12 =1,
log,,2 +log,,7 = log14(2-7) = log,, 14 =1,

log,,3 + log,, 11 = log33(3'11) = log,,33 =1,

b) lg2 + g 5000 = Ig 10000 = [g 10* = 4o 10 = 4,
log.75 — log. 3 = log. 2> = log_ 25 = 2log. 5 = 2
0g575 — logs3 = logs—= = log; 25 = 2log, 5 = 2,

lg 300 — g3 = Ig 100 = 2.

22
10g66 = log@2\/§ = log@\/g = 1.

C) 10%4—10%2@:10% =logﬁ V2 =1,
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Logarithmen: Aufgabe 10

Die gegebenen Terme sind mit Hilfe der Rechengesetze fiir
Logarithmen (so weit wie moglich) additiv zu zerlegen:

a) log,(5x), log,(3x), log,(4x)

1 1 1
b) log, 3’ 10g3§ , 2 log3E

c) log(ab), log(abc), loglabcd)

d) log%, log%, log —

e) logazb, 10ga3b2, 10ga5b3c

2
) log&E,  logt<, logm
b bd> c*
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Logarithmen: Losung 10

a) log,(5x)=1log,5+ log,x, log,(3x)=1log,3 +log,x =1+ log,x

log,(4x)=log,4 + log, x = 10g222 + log,x =2 + log, x
b) log,~ =log,1 —log.3=—1, log,~ =log,3"'=—1log,3=—1
) 085 g = 10g; 1 —10g; 5 =—1, Og3§ = 108, = — 10835 = — 1,

log3é = log;1 —log,9 =0 — log332= —2log;3 =-2

2 10g3% = 2(log;1 — log,27) = 2(log, 1 — log, 3%)=—-23 log,3=—6

¢) log(ab)=loga +logh, log(abc)=1loga + logh + logc

log(abcd) =1loga+ logh + logc + logd

d) log%zloga—logb, log%czloga+logc—logb
ab
10g—d = loga + logh — logc — logd
C
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Logarithmen: Losung 10

e) logazb = loga2 + logb = 2loga + log b
10gaz3b2 = logcz3 - logb2 = 3loga + 2logb

loga5b3c = loga5 = logb3 + logc =5loga + 3logb + logc

2
) logab—c = loga2 +logc —logh =2loga + loge — logh

log 25 =1log(ac)—log(hd®) =loga + logc — logh — logd® =

bd3
= loga + logc — logh — 3logd

log\F = log ( fb — log (c loga1/2+logb—4logc:
¢t

= %loga + logb — 4logc
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Logarithmen: Aufgabe 11

Fassen Sie die folgenden Logarithmen zusammen:

a)log a+2log b
b)log a+log b—log c
1 11 b+21
c) ogua+§ og, b+2log c
1
a’)logua+§logub—3loguc

1 1
e) logua—l—alogub—l—zloguc
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Logarithmen: Losung 11

a)log a+2log b=log a+log b* = log, (ab?)

ab

b)log a+log b—log c=log —

c)log a+ % log b+2log c=log a+log, Vb + log ¢ = log (a \/Zcz)

d) logua-l-%logub—.%loguc:logua—l—logu\@-i—logu ¢ =

a Vb

u 3
C

= log (a Vb ¢3) = log

1 |

e)logua+%logub—l—%loguczlogua—l—logubi—l—loguc“:

= log, (am)

= log a + log, b? + log, ¢t = log,

1 1
ab?c?
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Logarithmen: Aufgaben 12, 13

Die gegebenen Terme sind mit Hilfe der Rechengesetze fiir Logarithmen (so weit
wie moglich) additiv zu zerlegen:

Aufgabe 12:

c 9v/3 8
a) l‘Dg?(’ia): 1‘Dg3 (275): IDgE (g) ’ I‘Dg.?, (T) ’ log4 ( ) .

a
2
- Ty Ty
b) log, (zyz), log, (myz) , logy (zzyzd) , log, ( ) , logy (T) :

Z <-U

c) logy (Vzy), log, (vzy), log, (Vo y), log, (\/f:_y) logb( /o )

Aufgabe 13:
. [xy 123 ‘ xy?
logy, (d Y )3 logy, (5 ? )5 logy, ( \/Eyz)n logy, ( Iz )
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Logarithmen: Losung 12

a) logs(4a) =2+ logya, logs(27b) =3+ logyb, log, (g) = log, ¢ — 3,

9v3 5 5)

logs (T\/_) — logs(3232) — logs b = logs (35) — logg b = _ — logsb,
8 1 3

log, (E) = logy(4-2) — logya = logy(4-42) —logy a = g~ log, a.

b) logy, (zyz) = logy, « + logy, y + logy, 2, logy, (zy”) = log, = + 2logy v,

log; (mzyzg) = 2logy = + log, y + 3 log, z, log; (%) = logy = +
z
z1y?

+ log, y — logy, 2, log, ( ) = logy x + 2log, y — 3logy, z — logy u.

23U

1 1
c) logy (\/Ey) =3 log, x + logy, v, logy (vxy ) = 5 (logy x + logy y) ,

1 1 3/x 1
logb(\/:?ﬁy):ilogb:ﬂnLglogby, logb( zy) :g(lﬂgb:r+
o/ 1 1
+logy y) — logy, 2, log;, 7)) = 1 log, T — 5 (log, v + logy, 2) .
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Logarithmen: Losung 13

1

| ZY zy\s 1
log, (d ?) = log,, (?)d = g(lc’gbm—l_logby_lﬂgbz):

123 12¢3\5 1
log; y_2 = log;, y_2 =z (logy 12 4 3log, x — 2log, y),

N n_1/1
logy { \/Vay? | = 7log, (Vzy®) = 7 | 5 logy = +2logy ),

Ty> 1 Ty 1 1

log; ( {/E) = élogb ({'/E) =3 (logb:c+210gby— élogbz :

9-3
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Logarithmen.: Aufgaben 14, 15

Die gegebenen Terme sind mit Hilfe der Rechengesetze fiir Logarithmen (so weit
wie moglich) additiv zu zerlegen:

Aufgabe 14:

logy(z +y), logy(z—y), logy(z®+y?), logy(z*—y?), logy(z*+y*),
2 2
logy(z* —y*), log, G—z fzz) , logy(z® — 4y?), log, (92 — 25y?).

Aufgabe 15:

(), () ()
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Logarithmen: Losungen 14, 15

Losung 14:
logy(z? — y?) = logy, ((z +y)(z — y)) = logy(x + y) + log,(z — y),
log,(z* — y*) = log, (& + ¥°) (z* — y°)) = logy, ((z* + ¥*)(z +y)(z —y)) =
= logy(z”® 4+ y%) + logy(z + y) + logy(z — v),

z? + y? z? + 3 2, 2
— 9 | — —1 —1 —
lﬂgb (132 . yz) lOgb ((:'L' + y)(ﬂ? . y)) ng(.‘l' -+ Y ) ng(m -+ y)

—logy(z —y), logy(z” — 4y*) = logy(z — 2y) + logy(z + 2y),
logy (922 — 25y°) = log, (32 — 5y) + log, (3z + 5y).

Losung 15:

5 1 9 1
lagb( 11—z ) = §logb (1-2%) = E(logb(l—:r)—klogb(l—km)),

1 1 1

log;, (m) =3 logy (1 — z?%) = —3 (logy(1 — z) + logy (1 + ),

1 1
lggb (ﬁ(az . $2)) - = logb (\/E (32 o $2)) — —5 logbm o logb(a o :I‘) o
—logy(a + ).
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